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Method For Cultivating Edible Nostoc commune 



Abstract 

This invention provides a method for cultivating Nostoc commune (also known as Nostoc 
sphaericum, or Nostoc commune var. sphaericum), comprising (a), steps of isolating and purifying 
the said organism; (b). steps of culturing the said organism; and (c). conditions suitable for 
optimal growth of the said organism. 
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Description 



BACKGROUND OF THE INVENTION 

The cyanobacterium Nostoc commune, also known as Nostoc sphaericum, or Nostoc commune 
var. sphaericum, is a filamentous, nitrogen-fixing cyanobacterium belonging to the family of 
Nostocaceae in the order of Nostocales (Komarek and Anagnostidis, 1989). In natural habitats, such as 

- rice paddies, shallow streams, water pounds, and large open fields, N. commune can form spherical 
macroscopic colonies consisting of filaments embedded in a gelatinous matrix. The size of colonies 
ranges from tens of mm to tens of cm in diameter with the largest described being 2.6 kg wet weight 

v (Dodds et al. 1995). The colonies range in colors from yellow-green to red-brown, and dark green to 
black (Potts, 2000). The filaments are unbranched and largely twisted, and consist of mostly vegetative 
cells with a few heterocysts occurring in the middle of a filament. Reproduction of N. commune takes 
place in four different ways, depending on environmental conditions: 1) single cells of N. commune 
fragmented from filaments can form new colonies; 2) akinete formation and germination; 3) hormogonia 
disperse and form new colonies; 4) large colonies can bud off to form separate colonies (Dodds, et al., 
1995). 



SUMMARY OF THE INVENTION 

The present invention relates to Nostoc commune cells, a Nostoc commune strain and methods 
for mass cultivation of Nostoc commune. More specifically, this invention relates to a 
methodology used for cultivating Nostoc commnue. This invention further relates to methods for 
large-scale cultivating Nostoc commune. 



DETAILED DESCRIPTION OF THE INVENTION 

Section 1. Methodology for strain isolation and purification 

Colonies of Nostoc commune were collected from Yadkin River, Forsyth County, North 
Carolina during the spring. After washing with sterile Algaen-I medium, colonies was 
crashed with pestle and mortar, cells were spread onto the Algaen-I agar plates. The plates 
were illuminated with fluorescent light. After one week, cells from the plates were 
transferred to a fresh plate. After three transfers, axenic colonies were obtained, which were 
used for further cultivation. 

Section 2. Steps for cultivating Nostoc commune: 

The cultivation of Nostoc commune consists of the following steps: 

3a. Hormogonia generation in Algaen-D 

3b. Formation of micrcolonies on agar plate containing Algaen-III medium 
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3c. Growth and reproduction of microcolonies in culture vessels 
3d. Formation of macrocoloies in culture vessels. 

Section 3. Optimal conditions for each cultivating steps described above. 
4a. Hormogonia generation: 

To induce hormogonia generation, macrocolonies of Nostoc commune were washed three 
times with Algaen-H medium as described in section 2. The washed macrocolonies were re- 
suspended in the said Algaen-H medium for 3 days at 25°C with illumination of 100 jxmol 
photon m" 2 s _1 , hormogonia were released from the colonies. 

Hormogonia may be obtained also by grinding the macrocolonies with pestle and mortar in 
Algaen-I medium. 

4b. Formation of microcolonies on agar plates: 

Hormogonia were resuspended in Algaen-I medium and spread on agar plate containing 
1 .5% agar and Algaen-I medium at concentration of 1 000 cells/plate. The plates were sealed 
with parafilm and incubated at 25°C with illumination of 10 |imol photon m"V 2 . After one 
week, formation of microcolonies was observed with microscope. After three weeks, the 
microcolonies were ready for transfer to liquid growth medium. 

4c. Growth and reproduction of microcolonies in culture vessels 

The microcolonies obtained from agar plates mentioned above were transferred to a culturing 
vessel containing 200 ml 1 Algaen-I medium. The culture was illuminated with fluorescent 
bulbs at light intensity of 200 (imol photon m" 2 s" 2 . Mixing of the culture was provided by 
bubbling the liquid with CCte-enriched air. The culturing vessels can be glass bottles, 
transparent plastic bottles or other transparent containers. The volume of the culturing vessels 
can be at a range of 1 00 ml to 20 liter. 

4d. Formation of macrocolonies in culturing vessels 

To induce the formation of macrocolonies, microcolonies were transferred to the following 
conditions: (a). Algaen-IH medium as described in Section 2; (b). Light intensity of 500 
jamol photon m^ s" 1 . Under these conditions, microcolonies stopped division and 
reproduction, instead, all microcolonies continuously grew to increase their volume. The 
diameter increased from less than 1 mm to more than 3 mm after one week. After two weeks, 
90% of colonies reached diameter of 5 mm. After four weeks, about 80% colonies reached 
diameter of 10 mm. 
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